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The purpose of this research study was to investigate and determine the impact of teacher’s attitudes and beliefs on their behavioral intentions to integrate ICT into their science lessons and to establish the impact of a professional development program underpinned by the principles of empowerment evaluation (EE) on their attitudes and beliefs. The participants were selected from five high schools in Johannesburg, South Africa. A validated questionnaire was used to identify teachers’ attitudes and beliefs and to measure the impact of their attitudes and beliefs on their behavioral intentions to integrate ICTs into their science lessons. The findings from this research study indicated that the empowerment evaluation approach positively impacted the teacher’s attitudes and beliefs as well as improved their behavioral intentions to integrate ICT into their science lessons. Furthermore, this study revealed that the more confident and competent a teacher felt to integrate ICT into his/her lessons, the more likely he/she would be to integrate ICT into their lessons. Therefore, teachers’ behavioral intentions are important in predicting whether they will integrate ICT into their lessons.
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1. Introduction

In South Africa, the White Paper on e-Education (Department of Education, 2004) advocates the pedagogical integration of ICT to promote the development of higher-order thinking skills. The Department of Basic Education through the Provincial Departments of Education has implemented programs to integrate ICT into the classroom of South African schools (Department of Education, 2004). The Gauteng Department of Education (GDE) has rolled out an ICT integration program to most of its township schools and conducted professional development sessions to train teachers on the use of technology in the classroom. Smartboards and other technological tools have been procured and delivered to school. However, research conducted on ICT integration in South African schools has indicated that although teachers have received adequate ICT integration training and resources, they still fail to integrate ICT into their lessons (Ndlovu and Lawrence, 2012; Mooketsi and Chigona, 2014; Mhlanga and Moloi, 2020; Mosehlana and Sebola, 2020; Aruleba and Jere, 2022; Shava, 2022; Crompton et al., 2023; Oki et al., 2023).

There are numerous studies conducted in South Africa that point to the benefits of ICT integration into the curriculum (e.g., Nkula and Krauss, 2014; Dlamini and Mbatha, 2018; Dube et al., 2018; Ostrowick, 2018; Mlambo et al., 2020; Aruleba and Jere, 2022; Crompton et al., 2023; Oki et al., 2023). However, the integration of ICT has been stifled due to various factors. Czerniewicz and Hodgkinson-Williams (2005) and Blignaut and Howie (2009) argue that the government in conjunction with the DBE has developed good policies with regard to the integration of ICT into the South African curriculum. They argue that the stumbling block seems to be the implementation. Thus far, the integration of ICT into the curriculum and effective management strategies for the successful implementation of ICT in all schools are yet to occur in the majority of South African schools (Czerniewicz and Hodgkinson-Williams, 2005; Blignaut and Howie, 2009; Oki et al., 2023). The implementation of ICT into the curriculum is dependent on three things. Firstly, there need to be policies that guide the integration of ICT into the curriculum. The second determinant is the preparedness of the teacher – the question needs to be asked: Do teachers have the required knowledge and skills to accomplish the task of integrating ICTs into their science lessons? Lastly, research indicates that teacher beliefs and attitudes influence their intentions to integrate ICT into the curriculum (Chikasha et al., 2014).

Research conducted in South Africa on the integration of ICT into the mathematics and science classrooms shows that teachers’ attitudes and beliefs influenced their use of ICT (Nkula and Krauss, 2014; Singh and Chan, 2014; du Plessis, 2016; George and Ogunniyi, 2016; Padayachee, 2017; Ostrowick, 2018; Graham et al., 2020; Aruleba and Jere, 2022; Saal and Graham, 2023). Teachers with technophobic tendencies tend to not use ICTs in their lessons, even when they have access to ICT resources and have received adequate training on ICT integration (George and Ogunniyi, 2016). George and Ogunniyi (2016) present the argument that even though the general assumption is that ICT resources will provide a platform for ICT integration, thus allowing both learners and teachers with a wide variety of opportunities to interact with ICT, there is still only a small percentage of teachers who have successfully integrated ICT into their lessons (George and Ogunniyi, 2016). Therefore, for effective ICT integration, there needs to be a willingness on the part of the teacher to use the available ICT resources. The effective utilization of the resources has the potential to lead to the successful integration of ICT into lessons but is largely dependent on the willingness of the teacher to make the shift from the traditional “talk and chalk” method of teaching to a more innovative approach that involves integrating ICT into the curriculum (Otto, 2021).

Teachers often “fear change” when confronted with having to acquire a new skill. There is often resistance from them due to the fact that they are “expected to lead developments when they are given insufficient long-term opportunities to make sense of the new technologies for themselves” (Mumtaz, 2000, p. 321). Pham and Phan (2023) identified this as especially evident during the COVID-19 pandemic, when teachers were forced to go from face-to-face teaching that they were familiar with to online teaching that the majority of them were not familiar with. They argue this transition triggered new emotional experiences for the teachers. These emotional experiences included fear and anxiety as they were required to learn new ways of teaching in a relatively short period of time (Petrie, 2020). To address this “fear of change,” Mumtaz (2000) and Fütterer et al. (2023) suggests that teachers be given time to attend professional development training opportunities that would expose them to the latest technologies available for teaching as well as to capacitate them to use the technology to positively impact their learners’ understanding of the complexed concepts in science.

This prompted this researcher to investigate and determine the impact of the physical sciences teacher’s attitudes and beliefs on their behavioral intentions to integrate ICT into their lessons.



2. Theoretical frameworks

Three theoretical frameworks anchored this research study. The first framework is the empowerment evaluation framework that was used to implement the professional development component of this study. The second and third frameworks are the Technology Acceptance Model (TAM) and the Theory of Planned Behavior (TPB). These two frameworks framed the inquiry into teachers’ attitudes and beliefs that determine their behavioral intentions to integrate ICT into their lessons.


2.1. Empowerment evaluation

Empowerment evaluation (EE) is the use of evaluation concepts, techniques and findings to foster improvement and self-determination (Fetterman, 2001). Its main focus is on the empowering process and the outcomes. It is designed to help people help themselves and improve their programs using a form of self-evaluation and reflection. The participants conduct their own evaluation, and an outside evaluator serves as a coach. This study used EE and in particular Fetterman (1996) four steps as illustrated in Figure 1 below as well as the 10 principles of EE to implement the ICT integration professional development program. These 10 principles are: improvement, inclusion, accountability, organizational learning, evidence-based strategies, social justice, community ownership, community knowledge, democratic participation, and capacity building (Fetterman and Wandersman, 2007). This professional development (PD) program served as an intervention, implemented in order to capacitate the teachers to integrate ICT into their lessons as well as to positively impact their attitudes and beliefs about ICT integration. It was hoped that the more competent and confident they felt, the more positive their attitudes and beliefs would be to integrate ICT into their lessons.

[image: Figure 1]

FIGURE 1
 The four steps of EE.




2.2. The technology acceptance model and the theory of planned behavior

The TAM was used in determining the impact of constructs on the behavioral intentions of teachers toward the acceptance of technological advancement. For this purpose, the contribution of attitudes of the users and their beliefs is regarded as considerable with respect to the notion of determining the instructional effectiveness, particularly in the domain of ICT integration.

The TPB is a theory which predicts deliberate behavior because behavior can be deliberate and planned. TPB suggests that the intentions of individuals are the proximal determinant of their behavior, with intentions as a concept to capture the motivation of an individual to perform a given behavior (Ajzen, 1991). The TPB asserts that behavioral intentions are jointly determined by attitudes toward the behavior, subjective norms and perceived behavioral controls. The stronger the intention of the individual to engage in a behavior, the more likely the individual would perform that behavior.

This research study employed the TAM and TPB models in order to assess the attitudinal behavior of Physical Sciences teachers toward the integration of ICT into their science lessons. In this regard, the core constructs of the models were used as the identified variables, including attitudes, self-efficacy, subjective norms, perceived usefulness, perceived ease of use, behavioral intentions and subjective norms. According to the results of the studies conducted there exist a significant association between the constructs under consideration (Venkatesh and Bala, 2008; Adetimirin, 2015; Tang et al., 2020; Oyunge, 2021; Badmus, 2022).




3. Methodology


3.1. Sampling

This study employed a case study design and was conducted with five in-service physical sciences teachers from schools in the Johannesburg region. The teachers who participated in the study had all taught physical sciences for at least five years and had taught at schools which were resourced with smartboards and other digital resources by the Gauteng Department of Education (GDE). The participants were purposefully chosen based on their eagerness to develop themselves in the use of ICT in their science lessons. At the same time, the sampling was convenient because all teachers were accessible to the researcher in terms of travel time and distance. This study was conducted during the COVID-19 pandemic when South Africa was under lockdown, the researcher was therefore forced to reduce the sample size in order to comply with lockdown regulations. Yin (2014) argues that not all investigations are conducted for the purposes of generalization. In the context of this research, the intention was not to generalize for the larger population but to explore the concept of EE as a method of PD.

As this study employed a case study design, it is important to have a profile of each participant to be able to understand the contextual factors that each of the participants was faced with. The participants were Teacher A, teacher B, Teacher C, Teacher D, and Teacher E.



3.2. Profile of the teachers


3.2.1. Profile of teacher A

Teacher A was the youngest of the five teachers. Her highest qualification was a BEd. (Hons) degree. A BEd. degree is an initial undergraduate degree in education which is followed by a BEd. (Hons) degree, which is a postgraduate degree in education that universities in South Africa offer to teachers. At the time of the study, she was the Grades 10–12 Physical Sciences teacher as well as the head of a department at her school. Her school was a quintile 1 school situated in Soweto. Quintile 1 schools are the schools situated in the most economically disadvantaged areas and are no-fee-paying schools (Dass and Rinquest, 2017). These schools are heavily subsidized by the Department of Basic Education (DBE) and parents are therefore not required to pay any school fees and all books, stationery and resources are provided by the DBE (Hall and Giese, 2008). Teacher A had 10 years of experience teaching Physical Sciences. She has attended training on the use of the smartboard and has used technology in her teaching for less than five years. She had access to one GDE supplied laptop that has a data card with 10 gigabytes of data, and her own personal smartphone in addition to a smartboard in her class. The school only had Wi-Fi connectivity in the office block for the principal, deputy principals and office staff. The teachers and learners had no access to the school’s Wi-Fi. The Grade 12 learners also did not have access to tablets. Prior to the ICT integration PD program, she considered herself a novice in the use of technology and basically used the smartboard mostly as a board to write on and occasionally project PowerPoint presentations.



3.2.2. Profile of teacher B

Teacher B trained as a teacher at the age of 35 after her children started school. Her highest qualification was a BEd. (Hon) degree. At the time of the study, she was a Physical Sciences and Natural Sciences teacher at a quintile 5 school and had 10 years of teaching experience. Quintile 5 schools are schools that are fairly well resourced and are situated in more affluent areas and receive less funding from the DBE (as opposed to quintile 1 schools) as they are fee-paying schools (Dass and Rinquest, 2017). Teacher B had access to one GDE supplied laptop and her own personal smartphone. Even though her school was ranked as a quintile 5 school, the school did not supply Wi-Fi to the learners or the teacher. The Wi-Fi was only for the senior management and office staff use. She too attended the GDE smartboard training and has also used technology in teaching for less than five years. She too had a smartboard in her classroom and used her personal smartphone as hotspot to provide her with an internet connection.



3.2.3. Profile of teacher C

Teacher C held a 4-year teacher’s diploma as well as an ACE in Physical Sciences. The ACE is an advanced certificate in education. Charles was a deputy principal at a quintile 1 school in Soweto. He had been teaching for 29 years and at the time of this study was teaching Physical Sciences and Natural Sciences. He had attended the smartboard training and has used technology in teaching for less than 5 years. He also had access to one GDE supplied laptop and his own smartphone. His school was situated in a very disadvantaged area and there was only Wi-Fi in the office block for senior management of the school and the admin staff. The school experienced electricity power outages regularly due to cable theft and load reduction instituted by Eskom, our electrical power supplier. Teacher C acknowledged that it was very difficult to teach with technology when electricity supply is a serious issue. He has smartboard in his classroom and also used his smartphone as a WIFI hotspot to provide him with an internet connection.



3.2.4. Profile of teacher D

Teacher D was a Physical Sciences teacher as well as a deputy principal at a quintile 4 school. Quintile 4, like quintile 5 schools, are situated in more affluent areas and are fee-paying schools. They receive a reduced subsidy from the DBE as parents are required to pay school fees (Dass and Rinquest, 2017). He had access to a department supplied laptop and his own smartphone. He too only had access to Wi-Fi in the office block as he was part of the senior management of the school. He also had a BEd. (Hon) and had 30 years of teaching experience. At the time of the study, he was teaching Natural Sciences and Physical Sciences. He had attended the smartboard training and has used technology for less than five years for teaching purposes. There was no Wi-Fi available for the learners or the teachers and the Grade 12 learners had access to department supplied tablets. He too had a smartboard in his classroom and used his personal data in order to use technology during his lessons.



3.2.5. Profile of teacher E

Teacher E had 32 years of teaching experience. She held a BEd. (Hon) degree and was a Physical Sciences and Natural Science teacher, who was also the head of the science department. Her school was ranked as a quintile 4 school. She did not have access to a GDE supplied laptop and her personal laptop was damaged. She did have access to her own personal smartphone. She also attended the smartboard training and in addition, she attended a Microsoft Office training workshop but did not complete all the modules. Even though it is ranked as quintile 4, her school was under-resourced and there was no Wi-Fi available for the teachers or the learners. Grade 12 learners were also not issued tablets. She had access to a smartboard in her class and used her smartphone as a WIFI hotspot in order to access the internet.




3.3. Questionnaire

This research study used a combination of two validated questionnaires. The first by Taylor and Todd (1995) and the second by Valtonen et al. (2015). The questionnaire was divided into six constructs that were based on the TAM and TPB frameworks. These constructs were: attitude, self-efficacy, subject norms, behavioral intentions, perceived usefulness and perceived ease of use. The questionnaire contained Likert-type statements (with a scale 1 = strongly agree and 5 = strongly disagree). Table 1 below indicates the items, the constructs and the references from where they were sourced.



TABLE 1 Questionnaire constructs and items.
[image: Table1]



3.4. Phases of the study

The study was divided into four phases. Phase 1 involved piloting the questionnaire, phase 2 involved administering the questionnaire to the five participants as a pre-test. Phase 3 involved implementing the ICT integration PD program that was used as an intervention. Lastly, phase 4 involved readministering the questionnaire as a post-test. The purpose of the pre-and post-test was to establish if the intervention was successful in positively impacting teacher’s attitudes and beliefs about ICT integration.




4. Results

The findings from the questionnaires were analyzed and the data presented below. The findings are classified according to the six constructs used in the questionnaire, namely attitude, self-efficacy, subject norms, behavioral intentions, perceived usefulness and perceived ease of use. For each of these constructs, we also report on shifts that took place as a result of the professional development intervention based on empowerment evaluation.


4.1. Attitudes

In this research study, attitudes toward ICT integration are defined as the degree to which a teacher believes that integrating ICT into the science classroom would have positive effects on their practices and would encourage them to increase the use of ICT in their lessons (Ajzen, 1991; Teo and Tan, 2012; Kemp et al., 2019; Granić, 2023). This construct comprised eight items that asked teachers to rate their responses to them as strongly agree, agree, neutral, strongly disagree or disagree.

The responses were coded and uploaded into an Excel spreadsheet where the average for the eight items for each teacher was calculated. The results were then graphically represented in Figure 2 below. The graph shows Teachers A and C had a change in their level of agreement. Teacher A moved from neutral to agreeing with the items. Teacher C shifted from agreeing with the items to strongly agreeing. For these two teachers, the intervention brought about a positive change in their attitudes toward ICT integration into their science lessons. Teachers B, D, and E showed no change in their attitudes after the intervention. Teacher B still agreed with all the items, while Teachers D and E still strongly agreed with the items. Even though the intervention had no effect on their agreement level, Teachers D and E already strongly agreed, so a shift was not necessary.

[image: Figure 2]

FIGURE 2
 Overall results for the attitudes construct.




4.2. Self-efficacy

For the purposes of this research study, self-efficacy is defined as the degree to which a teacher would willingly explore and confidently introduce new technology into their science classroom in order to enhance learner understanding and performance (Ajzen, 1991; Teo et al., 2019; Granić, 2023; Rafique et al., 2023). The results are graphically represented in Figure 3 below. The graph shows Teachers A and C had a change in their level of agreement. Teacher A moved from neutral to agreeing with the items. Teacher C shifted from agreeing with the items to strongly agreeing. For these two teachers, the intervention brought about a positive change in their self-efficacy. They were more confident about integrating ICTs into their science lessons. Teachers B, D, and E showed no change in their self-efficacy after the intervention. Teacher B still agreed with all the items, while Teachers D and E still strongly agreed with the items.

[image: Figure 3]

FIGURE 3
 Overall results for the self-efficacy construct.




4.3. Subject norms

In this research study, subjective norms are those influences exerted by colleagues, heads of department and other school stakeholders including the GDE and DBE officials on a teacher (Ajzen, 1991; Sun et al., 2020; Rejali et al., 2023). This construct was composed of six items that asked teachers to rate their responses.

The results are graphically represented in Figure 4 below. The graph shows Teacher A was the only one with a change in agreement level. She had a shift from neutral to agree. For Teacher A, the intervention brought about a change in her subjective norms. She was, therefore, more likely to be affected by external pressure from her superiors to integrate ICTs into her science lessons. Teachers B, C, D, and E showed no shift in their agreement levels. Their responses were to agree with the items. Therefore, the PD program had no effect on their subjective norms.

[image: Figure 4]

FIGURE 4
 Overall results for the subjective norms construct.




4.4. Behavioral intentions

Behavioral intentions are defined as the degree to which a teacher believes that integrating ICT into the science classroom would be beneficial to the teaching and learning process and would encourage teachers to increase their usage of ICTs (Ajzen, 1991; Fishbein & Ajzen, 2011; Wang et al., 2019; Rejali et al., 2023). This construct was composed of eight items that required teachers to rate their responses.

Figure 5 below graphically illustrates the results obtained. The graph shows Teachers C and D had a change in their level of agreement. Teacher C moved from agree to strongly agree for the items, while Teacher D moved from strongly agree to agree. For Teacher C, the intervention had a positive change in his behavioral intentions. The intervention for Teacher D had a negative effect as he shifted from strongly agree to just agree. Teachers A, B, and E showed no change in their agreement levels. Teacher A agreed to all the items, while Teachers B and E responded with strongly agree. From their responses, they were most likely willing to integrate ICTs into their lessons.

[image: Figure 5]

FIGURE 5
 Overall results for the behavioral intentions construct.




4.5. Perceived usefulness

In this research study perceived usefulness is defined as the degree to which a teacher believes that integrating ICT into the science classroom would enhance their job performance and enhance learner understanding of abstract concepts (Ajzen, 1991; Kemp et al., 2019; Teo et al., 2019; Rafique et al., 2023; Rejali et al., 2023; Zhang et al., 2023). This construct was composed of eight items.

The results are graphically represented in Figure 6 below. The graph shows Teachers D and E had a change in their level of agreement and shifted in their responses from agree to strongly agree. The intervention was able to get them to be more positive about integrating ICTs into their science lessons. Teachers A, B, and C showed no shift in their agreement levels. They responded by agreeing to all the items. The intervention had no impact on their perceived usefulness construct and the intervention was not able to shift them from agree to strongly agree.

[image: Figure 6]

FIGURE 6
 Overall results for the perceived usefulness construct.




4.6. Perceived ease of use

Gardner and Amoroso (2004) identify perceived ease of use as a core construct in the TAM and define it as the “degree to which an individual believes that using a particular system would be free of physical and mental effort” (p. 5). Chau (1996) and Granić (2023) argue that the perceived ease of use is important as it was found to influence not only teachers’ attitudes toward ICT, but also their behavior intention to use ICT and to also actually use ICT. In this research study, perceived ease of use is defined as the degree to which a teacher believes that integrating ICT into the science classroom would be a useful undertaking. This construct was composed of eight items.

The results are graphically represented in Figure 7 below. The graph shows Teachers D and E had a change in their level of agreement and they shifted from responding to agree to strongly agree. The intervention therefore had a positive impact as they now found it easy to integrate ICTs into their science lessons. Teachers A, B, and C showed no change in their agreement levels. They agreed with the items and the intervention had no impact on their agreement levels.

[image: Figure 7]

FIGURE 7
 Overall results for the ease of use construct.


The results presented established that the PD program that encompassed the principles of empowerment evaluation was able to positively impact teacher’s attitudes and beliefs as well as their behavioral intentions to integrate ICT into their lessons.




5. Discussion

Research has established that having a more favorable attitude toward ICT integration leads to a stronger intention to integrate ICT into lessons (Davis, 1989; Gardner and Amoroso, 2004; Teo and Tan, 2012; Kemp et al., 2019; Granić, 2023). Therefore, for Teachers A and C the PD program that was underpinned by the principles of empowerment evaluation proved effective in positively altering teachers’ attitudes toward ICT integration. Teachers B, D, and E demonstrated no shift in their attitudes. Teachers D and E already strongly agreed to all the items, so no shift in their attitude was necessary. Teacher B remained on level 2, so the PD program was not able to bring about a positive shift in her attitude.

Research shows that the higher a teacher’s self-efficacy the more confident and willing they are to attempt new challenging opportunities (Davis, 1989; Gardner and Amoroso, 2004; Teo et al., 2019; Granić, 2023; Rafique et al., 2023). In this case, they would be more willing and confident to integrate ICT into their teaching of science. Therefore, for Teachers A and C the professional development program that was underpinned by the principles of empowerment evaluation proved effective in increasing the teachers’ self-efficacy and improving their behavioral intentions to integrate ICT into their science lessons.

In relation to subjective norms, the findings suggest that only Teacher A was positively impacted by the PD program, and this led to a positive change in how she views the influence of her superiors on behavioral intentions to integrate ICT into her science lessons (Ajzen, 1991; Sun et al., 2020; Rejali et al., 2023). Therefore, for Teacher A, the professional development program that was underpinned by the principles of empowerment evaluation proved effective in increasing her subjective norms, therefore improving her behavioral intentions to integrate ICT into her science lessons.

With regards to behavioral intentions, it can be concluded that only Teacher C was positively impacted by the professional development program, and this led to a positive change in how he views the benefits of integrating ICT into his lessons (Davis, 1989; Taylor and Todd, 1995; Gardner and Amoroso, 2004; Wang et al., 2019; Rejali et al., 2023). Therefore, for Teacher C the professional development program that was underpinned by the principles of empowerment evaluation proved effective in changing how he views the benefits of ICT integration into his science class. Research indicates that he would most probably be more willing to integrate ICT into his lessons (Davis, 1989; Taylor and Todd, 1995; Venkatesh and Davis, 2000; Gardner and Amoroso, 2004; Wang et al., 2019; Rejali et al., 2023).

Research has established that the more a teacher perceives ICT to be useful, the more they will believe that it has the ability to enhance both their job performance and their learners’ understanding (Davis, 1989; Gardner and Amoroso, 2004; Kemp et al., 2019; Teo et al., 2019; Granić, 2023; Rafique et al., 2023; Rejali et al., 2023; Zhang et al., 2023). Therefore, for Teachers D and E the professional development program that was underpinned by the principles of empowerment evaluation proved effective in increasing the perception of the useful benefits of ICT integration into their science lessons.

In terms of perceived ease of use, it can be concluded that for Teachers D and E the professional development program that was underpinned by the principles of empowerment evaluation proved effective in increasing their beliefs that integrating ICT into their science lessons is a useful undertaking.



6. Limitations

This study was subjected to some limitations. Firstly, this study was conducted in the heart of the COVID-19 pandemic which placed many restrictions both on the researcher and the participants. There were also strict policies on access to the school premises and for a while, all meetings and even small gatherings were prohibited.

Secondly, this study was originally going to commence with 100 participants, but due to the pandemic, the researcher was forced to reduce the sample size and the study commenced with seven teachers. During the course of the study, one participant was forced to withdraw due to ill health caused by COVID-19 and a second participant passed on due to COVID-19 complications. The research study then continued with only five participants.

Thirdly, EE is a labor-intensive approach, and it requires a large investment in time (Fetterman, 1999). The researcher found that working individually with five participants was taxing on both her time, resources and budget. It was also taxing on the participants as they had to sacrifice a large amount of time in order to participate in the PD program.

Fourthly, the pandemic caused the researcher to experience setbacks. These setbacks included having to put the study on hold during the hard lockdown period when schools were closed. Also, some of the participants tested positive and were off work for at least 10 days, delaying the progress of this study. Lastly if this study was conducted prior to COVID-19 pandemic a larger sample size could have been used and inferential statistics could have been used to ascertain significant differences for attitudes and beliefs pre- and post- intervention.



7. Suggestions for future studies

Future research could build on this study and investigate the impact EE could make on a larger sample of teachers within a community of practice at schools and within a cluster of schools. From the results of this study, it was found that working on a one-on-one basis with teachers worked really well as the teachers were able to work at their own pace and practice a skill with the help of the researcher until they mastered that skill. This would not have been possible if the PD program took place with a group of teachers. Also, the teachers were part of the decision-making process; they decided what knowledge and skills they wanted to acquire and at what pace they wanted to proceed. In addition, they set goals that they worked toward achieving. This study’s PD program strictly adhered to the 10 principles of EE as well as the EE four-step implementation program.

The results of this study could encourage teachers to initiate communities of practice within their schools and within clusters of schools in their areas in order to create EE pairs. Within these communities, senior experienced teachers who have a proven track record of successfully integrating ICT into their lessons can be approached to act as evaluators. The purpose of the evaluator is to guide the teacher to identify their PD needs and then to assist them to set goals in order to address the needs identified. The evaluator would then, together with the teacher, set up PD opportunities to guide the teacher to achieving their goals. The evaluator as well as the teachers would require the school management’s support in order to successfully implement this program. In this way we would get more teachers being capacitated to effectively integrate ICT into their lessons. It is hoped that once they are confident and competent in integrating ICT, it would change their attitudes and beliefs about ICT integration, thus resulting in them being more willing to integrate it into their lessons.



8. Conclusion

From the findings presented, it can be concluded that the researcher was able to establish that the professional development program that adopted an empowerment evaluation approach was successful in positively impacting the attitudes and beliefs of the teachers, which in turn positively impacted their behavioral intentions to integrate ICT into their lessons. Furthermore, this study revealed that the more confident and competent a teacher felt to integrate ICT into his/her lessons, the more likely he/she would be to integrate ICT into their lessons. Therefore, the teachers’ behavioral intentions are important in predicting whether they will integrate ICT into their lessons. A review of the literature on teachers’ behavioral intentions and these six constructs, the findings from this study’s teacher attitudes and beliefs questionnaire and the interview data, suggest that they are influenced by the following constructs: teachers’ attitudes, self-efficacy, subjective norms, behavioral intentions, perceived usefulness and perceived ease of use (Ajzen, 1991; Lee et al., 2010; Teo and Tan, 2012; Zhou et al., 2016; Kemp et al., 2019; Teo et al., 2019; Wang et al., 2019; Sun et al., 2020; Granić, 2023; Rafique et al., 2023; Rejali et al., 2023; Zhang et al., 2023). The research conducted further suggests that these constructs are responsible for determining a teacher’s behavioral intentions to integrate ICT into their science lessons. If teachers are not positive about ICT integration, they are less likely to willingly integrate ICT into their lessons.
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